20(S)-protopanaxatriol inhibits liver X receptor α-mediated expression of lipogenic genes in hepatocytes.
20(S)-protopanaxatriol (PPT) is an aglycone of ginsenosides isolated from Panax ginseng and has several interesting activities, including anti-inflammatory and anti-oxidative stress effects. Herein, PPT was identified as an inhibitor against the ligand-dependent transactivation of liver X receptor α (LXRα) using a Gal4-TK-luciferase reporter system. LXRα is a transcription factor of nuclear hormone receptor family and stimulates the transcription of many metabolic genes, such as lipogenesis- or reverse cholesterol transport (RCT)-related genes. Quantitative RT-PCR analysis showed that PPT inhibited the LXRα-dependent transcription of lipogenic genes, such as sterol regulatory element binding protein-1c (SREBP-1c), fatty acid synthase, and stearoyl CoA desaturase 1. These inhibitory effects of PPT are, at least in part, a consequence of the reduced recruitment of RNA polymerase II to the LXR response element (LXRE) of the SREBP-1c promoter. Furthermore, LXRα-dependent triglyceride accumulation in primary mouse hepatocytes was significantly reduced by PPT. Interestingly, PPT did not inhibit the LXRα-dependent transcription of ABCA1, a crucial LXRα target gene involved in RCT. Chromatin immunoprecipitation assays revealed that PPT repressed recruitment of the lipogenic coactivator TRAP80 to the SREBP-1c LXRE, but not the ABCA1 LXRE. Overall, these data suggest that PPT has selective inhibitory activity against LXRα-mediated lipogenesis, but not LXRα-stimulated RCT.